SUMMARY The relationship between the tensile properties of articular cartilage and age has been investigated in vitro in the human knee joint. Specimens orientated parallel to the articular surface were excised from the superficial and deep zones of the femoral condyles of knee joints of persons in the age range from 8 to 91 years. The results showed that the tensile strength of the superficial zone increased with age to reach a maximum value in the third decade. Thereafter the strength decreased markedly with increasing age. The tensile strength of cartilage from the deep zone did not show an increase in the early years but decreased continuously with age. The tensile stiffness of the superficial layer at stresses of 5 MN/m2 and 10 MN/m2 increased to maximum values in the third decade and thereafter decreased with increasing age. The stiffness of the deep zone decreased continuously with age. It is suggested that these results reflect changes in the organisation of the collagen fibre mesh with age and possibly also changes in the collagen cross-links. 
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The present investigation was performed to determine the relationship between the tensile properties of human articular cartilage and age.
Materials and methods
Articular cartilage was obtained from the femoral condyles of 24 knee joints in the age range from 8 to 91 years. All the joints were obtained from routine post-mortem examinations in which the cause of death was unlikely to affect the articular cartilage. They were then stored at -20°C prior to testing.
The techniques for excising the cartilage from the joint surface and for preparing miniature tension specimens in the shape of a dumbell 200,um thick by 10 mm long with a central, parallel-sided, gauge length 0 5 mm wide by 3 mm long, have been described previously.23 Specimens were excised from 3 regions on each of the 2 femoral condyles, namely, from the patellar groove and from the central and posterior regions. The specimens, which were orientated with their axes parallel to the predominant alignment of the collagen fibres in the superficial zone,1 were prepared from the superficial and deep layers (800,m below the surface). Only those specimens which had normal surfaces according to the Indian ink test of Meachim4 were tested.
Each specimen was immersed in Ringer's solution and tested in the plane parallel to the articular surface with a materials testing machine (Instron 1115). The test was performed at a constant rate of extension of 5 mm/min, and the tensile force applied to the specimens was recorded continuously by the load cell (Instron 2511-102).
The gauge length of 3 mm was marked on the specimen with 2 fine hairs attached transversely to the long axis, and measurements of the extension of the gauge length were made by a cinephotographic technique initially and later a closed circuit television system. In the first method a cine camera was used to photograph the gauge length continuously during the tension test. Tensile strains were determined from the extension of the gauge length divided by its initial length. The second method employed a closed circuit television extensometer (Hampton Video Systems Ltd SP123) in which the gauge marks were viewed by a closed circuit television camera connected to a target locator. This system determined the distance separating the gauge marks by a scanning technique. The output from the locator was fed into the X axis of an X-Y plotter (Hewlett-Packard 7044A), while the output from the tension load cell was fed into the Y axis. By 
